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' " (57)Abstract: 

PROBLEM TO BE SOLVED: To high-precisely detect an 
endpoint of plasma etching. 

SOLUTION: A plasma light-emission intensity is monitored by a 
light quantity measuring instrument 1 1 . A high frequency plasma 
impedance is monitored by high frequency measuring instrument 
12 connected to a lower electrode 3, to which high frequency 
power is fed. An endpoint detector 13 discriminates a change 
point of the high frequency plasma impedance, which appears 
after a change in the plasma light-emission intensity, to 
determine the change point as the endpoint of the etching. Since 
the endpoint detection is performed by using the high frequency 
plasma impedance near the endpoint where the plasma is 
sufficiently stable, the endpoint detection can escape from 
influence of reduction in the light-emission intensity, which is 
caused by adherence of accumulation to an inlet for the light emission spectrum, and flicker in the 
light-emission spectrum. 




o- 



1 %^mm 

9 TUM 

ft m» 
13 aiiUHiw 



(19)H*B^*W;? (J P) 02) ^ H ij^ 1^ 


^ S (A) (iDl^l^aUBiiM*^ 




#582002-170812 






(P2002-170812A) 






(43yjm B ^mw e ^ 14 b (2002. e. w 




F I 


f-v3-r(##) 


H 0 1 L 21/3065 


H 0 I L 21/302 E 5 F 0 0 4 






Tfeii* iii*je©»3 OL (^ 5 H) 


(ZUmmtn »Be00O-367B5O(P2O0O-36785O) 


(71)fflBIA 


000005821 








(22) mK H 3p^l2^12^ 4 B (2000. 12. 4) 




:*:R)ffn«**^R*i006»* 




(.72) 9smm 


ftE «- 






:*:EJffn3lre;'c^n«1006#fl6 fe^T«8g 










mmmm 


















(74) A 


100068087 










F:*'— A(^) 5P004 BA04 C802 C807 CB15 WOO 






DB08 DB13 EBQ2 



(54) mmo^tm :f^x^:x^v'5'>^<^m^mm^^^xmm. Mmr:/^xvx-/^>^sfli 



(57) IWm) 

[ ] 1 UC J: o T :7' V X v^t^^^ 

6. ii5PIi6:7*5'X-7^>f--^">7.^mt^ri^.^.1^a}^ 





2 






12 C 

6 /K 

'A 

5 

7) 


rn 

r 


I 

13 

^8 



1 



4 JMW-^^iA 

11 jWUII 

12 mUMttll 

13 iiA«m« 



1 

tcS^l ^ r iin^lSI]|liS:7'^ X V >f > fc: - 3?'> XCD^ 

i ^ C <h *i|#»<b -5 :7'^ X-7 X ^ > 
[n^^2 ] :7'^Xvx->^>>?"(7)j^..^.?:^ai-r^*^ 

a]i?«r* or. 
xv >r > f ^'im.th'^is^mm^ t . 

mriB:7'^Xvffe7fe^s?&^^^U/cm^a-r^^^b 
^cj^i i r^n ^^SPS^ ^ x-7 >r > f ^ > 

[fS5i<ii3 ] ff3j<:il2iBtgcD:7*^X-7x ':;^>^^(D*?- 

[ 0 0 0 n 

[0 00 2 ] 

CC^TJ: ^ ^c. *^^S2 1 F*g^c±gpm® 2 2 iTSiSm 

®2 3 cb^s^f^iBau. ±.^mm2 2^GND(^cmm 
^mmLx^^. ccDK^^2 m^*^^'>>'*2 6 

T'ME.Ltf::^m^Jf^.2 7 JzKiy'u'^:^mMtf7.^im^L 

[0 00 3] ^(Dm(icx.y^>{fi^^^^^ar^yjmt 
Lx{t. ( 1 ) immmcu-v'^m^^x. mmo 
=^m^mm i^xmm^m'&r^yom. ( 2 ) MM^a^t;?^ 
^m(^^xM^^^^H<D^j-^mm^^^nwiu. m^:^.^ 
^>^$rixi>^f)^^wm'r^ifm. (3) t^'^xv?!):* 

"^mt (3) c^)^m^;ffi5^J^*?j£r^^o 
[ 0 0 0 4 ] CCD ( 3 ) CD«ltti:^&tJ. 7*^Xv43tC# 



(2) Jf#KI 2002-170812 

2 

^mT^^i-(omm^cx^xmm(o:^-<^ V 
^m\^>xwLn]h^. 'tcD^ytmm.cDmt^'^^^Lxy' 

[0 0 0 5 ] 

>'^x^^•^^«Sffl:^'^XS^CD^^^b*^^iiCCii^r:fo 

-Dr;^'^;^SfiCD-tf >rX:;(?^7 0 0 mmftCCtiiU. 10 
0 Ommn(^Ci>m^'t^tj:m^^X$>^o "tCDfc^. S« 

ctf)^i^^irmm^^crj:-ox^fc. 

[0 00 6 ] V-^^Lrxfj^h. ^^f^flBv'y :3>'^xy^■^ 

m¥BmiJ'7:^m^^^i^^<rj:^(,cLfcf)^^x. y^x^ 

<§im^m^LXLt^ti>'?mm'^^$>^o $/c. 

tmmLx. V)i^(D^&mm.itLxb^ 

[0 00 7 ] ^^B^tiiiap^gi^A?^?^^^^^^^. X y 
^ > ^m'^^.^^ii^ct < i^mr t ^ x-7 X ^ > ^'(o 

[0 0 0 8 ] 

tc*:^0^ti. •7*-7Xv^3fc®J^iliJi®iS-:7*^XvH^>h:' 

^^(Dm.^.^^nmc^mr^i><Dx$>^. 

[0 0 0 9 ] 'rui:>i5>m^m i ie*gc7:);$ffeBj^^. y^x 

vx-:;^>i^CD*^,«^.^«^Ui-r^^CPgL. :7-^Xv^7fe^ 

M^y'yX'7§^yt^^^i^mLfcmc^it'ri>mt.^.t^ 
nffcmi^xmti^Mmmy''yX'7^>}i'-^>x(o^it 
r^.t^^iUL. wm^m^y'^yx^^fyiii-^'i^xo)^ 

[0 0 1 0 ] et5t!L./cJ:^^c. :7'^Xv^7t:^Sti. M 

40 mm^m^^^ s s^^k^ tiij^cc i-cDx ^^i^ ^nmk^ 
-^xmtr^o -i^. ^iraiS:7*^xv^>f--^'>x 

[00 11]^C"C. y''7X^t^'^'^l,X\.>tj:\.>:x^v^ 

ifi-:5Ci/cCi^^ffiU. m}^3&<X{:Xy'yX-r7^i+^(^ 
50 SSurc^^or. mm^y'^x^'{:y}::-^>xim 



cDffiT^. hJlco^'y y^CD^iW^Mi&L. 

[0012] if3}c^2iBt£o:$#fea>gti, ±n^Lfcy°^X 

i.>xmti^mmmy'y > ki-y>::^(Dmt^.t ^ 

y'^ Xvx ^ > ^cDi^.'i^.l^ai^B^ y^y X vx ^ > 
[0014] 

X ^ > ^'^^-i^.tfeto^S /C ^ X V X ^ > 

^IS^^fo CO:7-^X-7X';;5^>^3^ScDS:*^a^3^j:« 

[0015] ^[^ss 1 (onu^\x. ^tf¥«mffir'$> 

i^WUTl^^. K^SglCD±gPiCl^:^';:^fJt*&3^7:^^ 

[ 0 0 1 6 ] X ^'m^^w^^mxx. K^SS 1 &c 

0 (^-^^ny-i^^. ffeO3fe^^|gT'4>J:t,0 40 

mmfi-^tc^jfe-r^Tfesi'JSiii li. Tgi5ms3i^ 
^ 6 i ora^c 5 n x-^ X ^ > i^BS^criitn 

J: D SiSiSiS^^St L]^DIig:7'^ X-7 ^ > f - 

> :^ ^^pjj^-r ^ 1 2 . c n 6 %wm%.^ 

1 1 iffiiigissfjssi 2iccmm^^cSi^L§^cDHi* 

1 3 ir«^?nrc>^„ 

[0017] ±iSL.fc«^tc*>t:f^f^ffl;&|^0^T^o * 



1$M2 002-170812 

4 

2. TSf5mSt3rB^CC-7*-^X'v';^ffe^$-t±. TSP^^Si 

^CSS L /c4^a«ft X7^ 4 ^ :7* ^ X V X ^ > >7'-r ^ o 

[0 0 18] ^CDKCC. 4^»»^X7^4cD*ffiC7)aMK 

ItlS. *HSf*^ 4 Sf*^^ effect" ^j^.^-^^^O^ 

i.xitm.mi'^m i i cc^at^ c itc j: o . ^^y a )v 
^1 oriSjRL/ci^s^STfecD^Tt^g^-tx^-r^. 

[ 0 0 1 9 ] TSPmigB3 t±Mm^2 tCDf^^cy 

^ X ii^ p^(7:)lSPjg?:7-^ X-7 ^ > t'- ^> ;^ 

^l^m^m'm.^i 2r'^:x^-r^. iftpii^^''5^Xv^> 

f-^>;^Z ntS. Zn = Xn-fiYn (n^l-) 

[0 02 0] f#6n/ci«plig:7*^Xv^>b'-y>;^Z 
n^*^i=^.«^fctlSl 3^c*5Cir. 0 2tc^T<i:^3^ci:iS?fJ. 

Cr^3:P t/I rO/I r/T 1 A 1 0^/lIix7^> 

i:7'B#(z:) ^* x-7 ^ > f - ^' > X ©^B#^{ t ^ L ri ^ 

^?Kff$tC*5l^T:7'7XvX':;5^>>7'CDra*&B$CC|BC 

'S^ikti. ¥^^*'^7X/^4CD:itfSK<^:I:■':^^>^'CcJ:^ 

[0 0 2 1 ]^Cr\ :7'^Xv#^^X-c^ h;KD^^^ 
^ r ^ X 4 CDiSfgMOX 5^ > ^5??^ j5?.^c^jC 

^cr*^ -^la* L/c]SIHig^:7*^ Xv >f > t'- y >xcD'tx :$? 

[0 02 2] C<D^^lfCLX. :r.y^ly^'(O^T^'mm 
my'y:^^^>^'-^'>:^ co^itxm 6 ^ J: ^ L /c 

[0 0 2 3 ] 

7!)^^^-r^^-C^S:7-^Xv^^JS;?:^xi^L. x ^ 
[0ffi(DlB^i^j:Si?a] 



(4) 



2002-170812 



5 




6 




* 4 






5 






6 






g 






10 






n 




1 


12 






13 




3 Ta5«® * 






[HI ] 




[03] 



1 

\ 



12- 



7fr- 

1 A^«MH 

2 -Ltt«« 

3 TSSfi 

5 AMttm 

6 S^ll 

10 Jfe^7-f^^^ 
11 

12 

13 HAftttK 



7 

10 



13 




(5) 



!|tga 2002-170812 



[132] 



M1 




